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KonisHr Tatsuo* & Minoru AMANO**: Callus Formation
in Stamens of Aloe bellatura

BT, WEWEMEROESAIDEE LS, TOFHEITAERES, A%, HEE B B R
BERIVCFEE L EHFEITF CEDLRMAESTEEL LTHVbR TV S,

WY O ERBEEO—MTHIWEERELT, EHEBEOEEGEY P B DL H 5 2 LA
Guha & (1964, 1966, 1967) 1= X - T, Datura inoxia TH&E X TLIE, x#-3= (Bourgin & 1967,
R 5 1978), £ % (Niizeki & 1969, Harn 1969) 7 &ff « OHEY TIEMRIR O L5 s L O
LMD DB h L AR B DHELD B,

BB R O Y BT, e85 embryoid (WREEE) 2B & h 584 (Guha 1967, Bourgin
51967 &) L, TEBHOL A LRI, FOIAALLYEEEIEL DA (Niizeki b
1968 /¢ &) OB BHEIhTW5,

7e=@ (Aloe) 1= # (Liliaceae), 7 = =3 (Aloineae) i AkD B TH330MEIHID h,
TIETEERELT 7 ) I RKESIT T A VERLORTh LI T2 EBCAETS
LAY TH5 (Reynolds 1966), BRI L5 7 v = BOPIRITFEORETH Y, ThiT
e A Haworthia Bic oW THbhTWwa I3 &y (Majumdar & 1968, 1970, Kaul » 1972,
Konishi » 1982 7 &),

AWETIE= T T A I LE Aloe bellatura Reynolds (2n=14) @2\ T, TEMHIIEDFHEE BERE
DELBHET W EIE 2 DL THRBEREEY TV, TO/BRERETLLOTHS,

HHELUHZE

FRHIER SRS EBEWNRED 7 » 1 v VERNTRIESh, HFiLe A belatura DT
WE W, A bellatura VL= X5 AN NEEREET, BREEKSE 2k~ L5 A D VEIED S
FERE (1968) L X - CTHEINLLDT, 1%7xbr— 3 VHOERL X 5ERT T T1595%
D EDEETH D,

BT B RN IBITERTOTER 29 D B, < R LA FRkBEH] Lt » A RICBER TR
WL, 10%7 vohr s VIR0 ME LEEL, FBOEEKTE:, ToEevyey b
FAWTEE R I D B E 2D L,

HRTERHROREREL X - TIERIUA TR, 166 1, Eh2giodozthth
i, EBMRORTEE X, 1EAOHFIERNFIOET WLV RLDZDT, ThthslHE
DI DNT, 7r—=— (Tr=2—1 3 EEEL) CTEHEL, ®BHEOTEII—IVELDS

* ESTRISEE A S EREYE  Tsukuba Botanical Garden, National Science Museum, Ibaraki Pre-
fecture 305.

Rx g SElar i S fEae T gess 156 BGUEL AR Y 7 i 1-1  Department of Agriculture, Tokyo
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LETEBREEZTVIER Lic, T, BRI, OF»rbEA2IBakud0, O
LIEREM D BEWcd D, BSIUT@WALIEAREZIWM I BRE, HEEBRLicbor i,

FEAREEH T Linsmaier & Skoog (1965) 1@ X5 RM-1965 % Fi\~, JEREEEIL3 %F 72116 % &
U, EREEITL %E Lz, HinE LTk NAA (a-naphthalenacetic acid) 0.5, 1.0, 2.0 ppm,
KIN (Kinetin, 6-furylaminopurine) 0, 0.05, 1.0 ppm, YE (yeast extract) 100 ppm, CA (casamino
acids) 0.2%, MYO (myoinositol) 100 ppm 7 &% {Ff Uiz, EHio pH xge Kk 1 N-HCl
HB\iE 1N-NaOH % Fiv-¢5. 8ici#l L, 3R (R 20mm X £X 150 mm) 12 15m/l 3524y
HEL, TrihkfrTReyl, 120°C CIo4FMERE Ul B EAE A Ay, 1R 1
BEOMEIZBIK L, T 28°C1°C TiFin - tc, BEEEWO BIENT AR S T ¢ -
y

A AR L O A ADBTESE Lic iR O Yt A ElZZ D -1, 8-hydroxyquinolin (0.002 M)
T 2 R RRTALEE UTeth, 7 » —~— WD B\ IT4b % EERYE CHEZE L, 1N-HCI (60°C) T 6 4/
MARDIEELT, 7 x AT VREL, FEOBLOLS LECHWERLFR L,

= B B R

FRL. TEART R TR o %

A Ee NAA (0.5, 1.0, 2.0 ppm) & KIN (0, 0.05, 1.0 ppm) % & 5 o § % A8 TR,
L7c O ORIV, TERMEoRENO LMo ER#L, TTHEC I L 2D LT
B A DFRE R Licfigid Table 1 1R Lic,

B ARSI OUE, 2.0ppm NAA HPEEINEH CIER 2 D & Da B3 Lic 2 flrho 1
BIrEFc, ey, 68 10 b 0% B LT 7 VA Bbhinh T, FEARMC
NAA & KIN ##HAEG8RINLSa, H50ik NAA % 0.5ppm, 1.0 ppm Oy CHHICEE
MUCTHELEAL, TEBMBEORBTHORELNbLT RTEI A ARELRRh T, F
12, IR ORSCEIEDOFE HLILFED b hvieh -,

EEBR2. R/ Lich O 0RE

EAEA NAA (2.0ppm) 310 KIN (1.0ppm) Z¥EIML, FEEEEEEA 3% U6 % & Lic
Biw v, RO RERO LMoL LB LcboREBIR L, 990 ISl Licks 4 Table
2 TR LT,

Table 1. Effects of NAA and kinetin callus formation in anthers without filaments.

Constituents of No. of inoculated No. of anthers from No. of calli from
medium anthers which calli formed which roots formed
(NAA KIN (ppm) * *k *okok * *k **; ﬂ * k% O_okokk
ppm) Tet 1-n 2-n Tet 1-n 2-n Tet 1-n 2-n
0.5 0 0 6 3 — 0 0 — — —
1.0 0 4 2 2 0 0 0 — — —
2.0 0 0 5 2 — 0 1 — — 0
0.5 0.05 0 12 4 — 0 0 — — —
1.0 0.05 8 4 0 0 0 — — —
2.0 0.05 0 9 4 — 0 0 — — —
0.5 1.0 0 12 3 — 0 0 — — —
1.0 1.0 8 4 4 0 0 0 — -— —
2.0 1.0 0 10 4 — 0 0 — — —

pollen tetrad stage, ** uninucleate stage, *** binucleate stage.
The same abbreviations are also used in Tables 2-4.
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Table 2. Effect of sucrose on callus formation in a half piece of anther (vertically cut in two).

No. of inoculated No. of anthers from No. of calli from
Sucrose anthers which calli formed which roots formed
concentration
Tet* 1-n* 2-n* Tet* 1-n* 2-n* Tet* 1-n* 2-n*
3% 4 6 4 0 0 0 — — —
6% 4 5 4 1 0 0 0 — —

* See Table 1.

INABEL RO, JEEEE 6 %08 T, 1B
WHFHOL D% BB L4 6F0 LH (25%) 70T,
HAATERE X DR EhD o VEE LR (Fig. 1).
LasL, 788 L], TR 2o o BELTL
NATBL R o, JEEERE 3 %0 BT, BB
fifao FEYOE N b LT, WIFho Ko § o
b ANATBELREh 0T, ¥, IAANLOH
REEDOHHLILFED b e d - T

FER3. AT DT IoREE

TEARE DT T E0 FHEER2 LR U skt T BE
L, 1080 Bt Licig% Table 3 R Lz,

Wb I VAN ELRIL O, TERIUASTH 7o Fig. Lo Callus derived from one half
W L0 A 00ZKT, TEH 2O & 0nbiE §£$§rm9mmﬁmumw
bhichotc,

FDRLRDBOLERTH VAP ENIDX, TERESFHD b D% 6 %[rEE i EE i TR
L7366 d 8 B (22.2%), R\ ~TIEky LEHAD b D% 8538 Ui B 31 sk 5 4 (16.1%)
DOT, [ERMUSFHOLOXEELLITAFIF 8.1%) DIETH . Tihbb, HLLOH
N ADTRNE, FHOTER RO FERLTER TS T 5 O 68 L D & o T R T
Db, KT 6 LIEERERL CIERUS FHOREBR LB AR EV22.2%% 5 L,

WA VABBEERDHED S b, FHOZCHR I i BETTERUSFHO L orEEEL
726 ZIEREBEERHO 3 HIO LT, MR TEEEGI0H 2 T TERE W A AEI - Tk D,
OB A VATRABD iz D ThHD (Fig. 2), T, TEHUASTIILIER 1 I ckgh
NHANADRBREND ETOHEARELD, WEFXWT4E, HEZIIW0HAEL, WL 258
FDEND - T,

TEHRDH D 7 N ATBALT RO W T h O DR IO O T2 B LB L B 5 hi,
WABNIERTH AV AEELOI, TEH L0 0% 3 %0 BRI C R L 6 fiho 5
B (83.3%), HBILEBEDE - IDITEHESHFHID b D% 6 % e EE R T3 L7366k o
SHI (13.9%) THh-tco

TEARDD D A NV ATERD HLEIFGD TEH RO R ERIOE T X b Bt T, Tihbb,
3 G IREER RS Ty 2 B (83.3%), TEMY 1#% (61.1%), 7EMMUAFH 40.5%) DJE
THolce THIEHL 6 BDJEHERES CIIEl L (74.2%), 16828 (16.7%), 1B
MaFH (13.92) DIETH -7, MBHEBHRCIEROITHO L ON TELRNSD I L AREBES B H
ERENEERR L,

HAALYDEHIETERADEL R L ANLDBROERAED bR BT T, HnbED
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HicH LV ATIXRED BRI - T, 1E4
NHEDB R D LA BT B RO
HLEVHERTED SO IEY 1 &%
HID b D% 6 BRERERM TREL T
B N236ID 5 A D 5 B8 (34.8%)
T, BHHROEN - ORIERUST
Db 0% 6 BIEERERLTEELL
S50 ADSH1H (20%) TH-

2o
K. YE, CA, MYO 0& Fig. 2. Callus derived from anther and filament
YE, CA, MYO @ n AR H3 (110 days after inoculation).

B EERFET B0 NAA (2.0ppm)

£ X0 KIN (1.0 ppm) =—&c L, YE 100 ppm, CA 0.2%, MYO 100 ppm % Fh ZhBEHEC iR
o Lcssor v, B 3 LRBRCTER D BEBHEO £ MORIERE DT ¥ ¥ ERLT -
Fro FDH5E%A Table 4 &R Lz,

Fams o h L ADRBSRIOETER Lo b 0% 100ppm © YE RINESH TR L 7 i 2
Bl (28.6%) 72T, oML EMAEOREETMHO L O TR THI A AXTRENRL» o1 F
Db AN ANERLN D BETERS 0BG L ERREEE L Y RS i,

TEADD DN A AZNFRORER T BB LB L BLhi, BbEVERYR LicDRTER
PAFHO D% CA BB\ % MYO 2N LB T, 241F0 2 flx IO LHFD LHITHH?
b LD ED - 7D TE 1 0 0% CA RN CEELC3FIFO 24 (25%) TH-
o

YE, CA, MYO O EInEsCIERIUSFHIO & 02 B3 LS AT ERME X D B HETY
WARED NI, TEH LS o iz YE iRinsssh (57.1%) 134EmmnEs (53.3%) L v@Ewih
EThotee LnL MYO #7013 CARINESH (100%) X b {Eh -7,

BoFEHbx, YE, CA X" MYO Evninist, YE fmingsh, CA fRMESH T I hich
NATHEBLNRT, %%, YE 510 CA BB TIEEAE I VARRA LIS, TEAROTAND
HERERT S X5 RERIBLNE S DR E VICERL

SEERS. A v AfHlE oGk

25 3 (Table 3) TTEH LI & D& B Lic 3 %EEHRMEH THnbBbhich v A LTE
AHBELRI N LA DNT Py BT 5 LN TE R, » A AMED RS EEIED T
L7, BURDTLF v~ 3~ ABRBROMBBE TS »7e, TERPLELRIN
ANLEAE Lc R T2 BB TE R o 1o,

L HEL R A AT 2n=14 2% 6 #%i#k, 2n=28 2 9 ¥itk, TERLLHB LRIV
AT 6 2n=14 M2KR, 2n=28 AP TH -7, Aloe bellatura D FffFEEUL
20=14 LIRTWBHDT, ILAMHOREAEIIZHERALL, HBVIITOEMSKD 2n=28
Thote, T, PR (x) & 4L43S (RE & 1972) TEbEh, 24+ AT X DMK
Hi3Zs 3, 2n=14 <k 8L+6S, 2n=28 Tix 16L+12S TH -7z,
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% 2=

RER X0 FEEED I ELO R TW 3B E50 HKEEh T 5 Bl FRE BRI OWT,
Guha & (1964, 1966, 1967) % Datura inoxia TIEH LIZEHIAS 28680, E 5 (1968) 1% x
= TR 1R HE (TER R 2D TERT), Niizeki & (1968) %A & CTEM 1 Bji7n & osg a3
b, Fl, FELOEEGITERMEHEYIEDSWIBFIC 2T, Datura inoxia, » % =lg & Tk
TEB4Ia X v EE2 embryoid #i&TESR, 4 F CIIIEMMIERED » v A H Bk embryoid %
BTBLhBBELRDDLEREL TS,

AEBTIX, TEHAEER ChD 2, TOMOMEMER CTHEILEHEDLRILL ST, Wb
HAAREL NI, BIR L0 EnMilaoFE B ORI R4 X b 22RE7R 30, 16
POAFHIETER LB b O ER 20 b0 X v BLWERRTELhBEAER L. —F, B
KT 2HOREBIES VABRCAE LFBErE2 Tnb X5 CBbhb, Tihbb, HeEsicy
Wi Ltc b DRERTI D RV T OBAERRB T ERENRADOND, T, ERE2OT7:F
FOWRERLIBERIERD I AAREIERE Y, F0%, BRI AATHRT HEENELH
T DAL IVT B 7 v ATHRDS Z R Efe T DD 7 Vv AT A (RET 25 BEO—2 Linstc b
Bbhb,

TEARZ D R\ T 25% 3eA s e NAA (0.5, 1.0, 2.0 ppm), KIN (0, 0.05, 1.0 ppm) 7 &% ¥
B DI AR G TEEFE LTS, Fbh AR Ihiz0i: 2.0ppm © NAA Bk
MUTcBE ¢, NAA, KIN 0 LWBERD -7 SR 2 b,

BEH D FERERR T D ) A AT S I dic FEME Uik 3 (Table 3) ik, 1E# 1 IO E &
W E G b OBV ATBRB R > le,  Shickt UTERmUS T, 168 2 o o
BEFRLICEFEI IV ARE LR, JEREEER X D IBRERCI b EZRmRNHD b, DF D,
WD A ATSBULIEMIUASFIHO & DX, JEfE3 %08 X ) 6 %O T BB LLEE D)
PERECHI LARBLRC, T LT, 188 1oL 0 EE LSS, EERE &R
CHHHD A N ATHREY T Lic, Tz, TERDLO I AV ABRITIEN NS T, 165 2 Eious
Thd 6 ZREEML D 3ZREFSMTREELEbh, 0 LR MEO BFRIWIL T T
FERREN R I L OTEARD A v AR &Y 52 1= L& 2 bhic,

Fiz, 6 BIEMERMEMCTER U TFTIOTER % &T#%a L3 L CEIR Lic¥4& (Table 2) @
WABELR TS, TOFERRT O 6 BIEBEREMD D VAR LT BRI D -7 LI1XF
WSS, EEER 3 CTEMIUA-FIAD b 0 & FIRE D R INF TR LIc B A @i R D B
hHDTCZOBELRUEELLNS, YE, CA, MYO 7c KD e E3E0 B O 7 v ATEIT
HUTHREIERAPLRAD D RIad 2T, LL, TEALBD I A ARRIETERESFHD L D
B LEBA YE, CA, MYO Li%ENDB LE2 bR,

B IOTEARLD Bbhich v A filaD REEFEEC XD, PG v 2GR BES LT,
2X, 4X DB TH o Tco BRI W RGOS B4 ENE b BERE LT, HEERE
DiElas bk T 5 %A (Niizeki & 1971, Hirabayashi & 1976), & %\ % embryoid B D
TR TERY D R FER: & 52 e endoreduplication (BPIfEIN) CRLEAE - T 2%, 3X, 4X OEY
HrBE b 5%A (Sunderland B 1974) s EME I T b, RERTEDL R HEHZEREND
TEHMRE Th 20, WL EOMOEMER CHL BB TE b oTe, T, RetaffEnin
D, FORBICERNTZ 54 (Sacristan 1971) 2AHEIRTW52, SEOHEER T, 7
r=BOERPEEER (x) AL+3S OFELA LS 2K, 4x B3RD bh, YaBnE/fEIC
ZELTWEDOART, HLALEEELEITRED LRS-,
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REBRORFTICHIc D, KIHEELRHDELHb - o RREFASELREELBLERE T
EEHAERARE—K, & bOCERLERETS - o it Smmsin RRmyEER R
BEECEEH G LET, T, ERCHILTTE ot RBEAZRENERERRED
HERDOCCERERBERCHEELELED,

Summary

Calli formations from stamens of Aloe bellatura Reynolds (2n=14) were observed
under various culture conditions. When anthers without filaments and one halves of
anthers transversely cut in two, both taken from flowers at different stage of pollen
formation, tetrad stage, uninucleate stage and binucleate stage, were cultured on RM-1965
(Linsmaier & Skoog 1965) added with NAA or Kinetin, calli were scarcely formed (Tables
1 and 2). However, stamens taken from flowers at different stages of pollen formation
formed calli rather often. Induction of calli in filaments of stamens cultured on RM-
1965 added with 2.0 ppm NAA, 1.0 ppm Kinetin, and 3% sucrose showed the highest
percentage (83.3%). However, the concentration of sucrose and additions of yeast ext-
ract, casamino acids and myoinositol to the subtratum showed no distinct effects on
calli formation in stamens of Aloe bellatura.

Chromosome numbers were counted in roots formed on the callus induced from an
anther and filament taken from a flower at binucleate stage of pollen formation. Chro-
mosome numbers were 2n=14 or 28, and chromosomal structure 4L-3S was not changed.
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